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bilities 
Sugama, H. 
Horton, W. (Inst. Fusion Studies, Univ. Texas) 
Ion-temperature-gradient-driven instabili-
ties (ITG modes) in toroidally rotating plas-
mas are studied by solving numerically the ki-
netic integral ITG eigenmode equation [1 ,2] 
( T ) A 1+00 dk' A 1 + T~ </Y(k) = -oo y'2;J{(k, k')cjJ(k'), 
Here 'TJi = dlnTi/dlnn, En = Ln/R, Te 
Te / Ti, A = ( W* e T) 2 (SEn/ q) 2 /Tea, ( () - () k) 
k/ske, (0' - Bk) k'/ske, a 1 + 
i2EnTe- 1w*eT[(s + 1)(sin0 - sinO') - s{(B-
Bk) cos B - ( B' - Bk) cos 0'} ]/ ( B - 0'), r o = 
Io(k_Lk~/[(1 + a)Te]), ki = k~ + k2 , and k1 = 
k~ + k'2 . The wavenumber variables ke, k, 
and k' are normalized by p-;1 . Note that the 
kernel J{( k, k') contains the flow shear effects 
through the explicit term (ex dVo/ dr) and the 
ballooning angle Bk(t) = Bk0 -(8V(j8q)t where 
av( 1 aq denotes the derivative of the toroidal 
angular velocity with respect to the safety fac-
tor. Then, as shown in Fig.1, the growth 
rate of the mode is also regarded as a func-
tion of the time through the ballooning angle 
as 1 = !(Bk(t)). Figure 2 shows the spatial 
structure of the eigenfunction ~(r, e, () corre-
sponding to the case of Bk(t) = 0.47r in Fig. 
1, which is obtained by the ballooning trans-
form of ~( k). The eigenfunction is localized 
around () ~ ek = 0.47r but it is partly con-
tained in the good curvature region IBI > 1r /2, 
which causes the reduction of the growth rate. 
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With changing the ballooning angle Bk(t), the 
eigenfunction moves poloidally along the mag-
netic field line and the mode is stabilized for 
Bk(t) > 1rj2. Thus, the significant reduc-
tion of the time-averaged growth rate /ave = 
f ![Bk(t)]dBk(t)/27r due to the sheared toroidal 
rotation is expected. 
Q) 8 0.1 
......._ 
~ 0 ..___ ________ ---; 
..._... 
?-
-0.1 
-0.2 
0 n/2 
Fig. 1. The normalized growth rate 1 /we* 
of the ITG mode as a function of Bk ( t) for 
dVo/ dr ----+ 0, 'TJi = 2, ke = 0. 75, En = 0.2, 
q = 2, Te/Ti = 1, and s = rd ln qj dr = 1. 
Fig. 2. The spatial structure of the eigenfunction 
~( r, (), () corresponding to the case of ()k ( t) = 
0.47r in Fig. 1. 
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